The Global initiative for chronic Obstructive Lung Disease (GOLD) guidelines recommend using a combination of spirometry, symptoms and exacerbation history to classify patients into 4 categories (A, B, C, D) to guide treatment decisions along with a stepwise increase in therapy. Our objectives were to identify the GOLD stage of patients in respiratory outpatient clinics and assess how treatment compares to guideline recommendations. Methods: This was a point prevalence study using a convenience sample of 500 patients with chronic obstructive pulmonary disease (COPD) from a single tertiary care outpatient respiratory clinic.
Introduction
Chronic obstructive pulmonary disease (COPD) is the most common lung disease in the world 1 and is characterized by incomplete reversible airflow limitation and is often associated with a smoking history and increasing age.
2 The Canadian guidelines on COPD have not been updated since 2008 . At the present time, the Global initiative for Obstructive Lung Disease (GOLD) guidelines 3 for COPD management have been widely adopted and endorsed. For the first time, the GOLD guidelines specifically identify COPD phenotypes and separate patients into risk stratification categories A, B, C, D suggesting a preferred treatment regimen related to their classification. (Figure 1) Previously, the severity of COPD was based solely on forced expiratory volume in 1 second ( FEV1), a marker of airflow limitation. FEV1 is a poor marker of disease status. It is based on an artificial maneuver and does not always correlate with clinically relevant outcomes such as dyspnea, health status, exercise capacity and exacerbations. Patients with a similar FEV1 may present with different phenotypes.
4 Therefore, in 2011, the GOLD Strategy developed the combined COPD assessment, which categorizes patients based on airflow limitation (FEV1), symptoms (using modified Medical Resource Council [mMRC] dyspnea scale or COPD Assessment Test [CAT] score) as well as exacerbation history. This phenotypic categorization is felt to better reflect the complexity of COPD rather than the FEV1 alone. Likewise, in the past, COPD treatment recommendations were based solely on spirometry. The current treatment recommendations proposed by the GOLD Strategy suggest a treatment regimen for the various COPD phenotypes, taking into account the complexity of COPD. (Table 1) COPD poses a significant economic, social and personal burden. COPD now accounts for the highest rate of hospital admissions among major chronic illnesses in Canada.
1 It has been reported that admission for COPD exacerbations averaged a 10-day length of stay at a cost of $10,000 per stay.
1 The total cost of COPD hospitalizations is estimated at $1.5 billion per year.
1 Mittman et al states that the simplest way to reduce hospital admissions for COPD is to prevent COPD exacerbations by treating the disease appropriately.
1 Given the prevalence of COPD and the burden it carries, it is clear that guideline-based treatment is of the utmost importance in minimizing the burden of this disease.
Despite the availability and promotion of evidencebased guidelines, patients around the world are often not receiving optimal care. In a study of prescribing patterns in the United Kingdom, Price et al found that over half of patients with COPD being treated in primary care were on an inhaled corticosteroid (ICS).
5
In Spain, Miguel-Díez et al reported that 34.5% of patients were on ICSs of which over 18% were judged to be inappropriate, 6 while in Mexico, Laniado-Laborin et al demonstrated in a pilot study that only a minority of COPD patients were receiving state-of-the-art treatment at the primary care level.
7 Under treatment of COPD may contribute to more frequent exacerbations and high symptom burden while inappropriate introduction of inhaled corticosteroids would add to the cost of treatment and expose patients to side effects including an increased risk of pneumonia. We therefore proposed a point prevalence study to identify a cohort of Canadian patients being treated at a single tertiary outpatient respiratory clinic. With this information we wanted to build a profile of current GOLD stages of patients seen a questionnaire and to allow their spirometry results to be collected.
Participants
All participants met the following inclusion criteria: A diagnosis of COPD made by a physician, at least 40 years of age, a minimum 20 pack year smoking history and a FEV1/forced vital capacity (FVC) ratio <0.7. All participants provided informed consent and were able to perform spirometry according to American Thoracic Society criteria.
8

Assessment of Symptoms
A self-administered questionnaire was used to obtain demographic information, smoking history, current respiratory medications and vaccination status. Adherence to prescribed medication was assessed by patient self-reporting. Dyspnea was measured using the mMRC Dyspnea Scale, a validated questionnaire to assess symptoms in COPD, which grades symptoms from 0 (minimal dyspnea) to 4 (severe dyspnea with activities of daily living).
9
Symptoms burden was assessed via the selfadministered CAT. The CAT is an 8-item unidimensional measure of health status impairment in COPD, which yields a score between 0-40 with higher scores indicating a Methods in the clinic and ascertain if the current treatment plans were in accordance with current guidelines.
Study Design
This was a point prevalence study approved by the research ethics boards at McMaster University. Patients who had spirometry testing performed at the Firestone Institute for Respiratory Health in Hamilton, Ontario were approached prospectively and asked to complete higher symptom burden.
10 A COPD exacerbation was defined, as per GOLD, as an acute event characterized by a worsening of the patient's respiratory symptoms that is beyond normal day-to-day variations and leads to a change in medication.
3 Exacerbation history was assessed by patient self-report of hospitalizations, emergency department visits, and prescriptions of corticosteroids for acute dyspnea over the last 12 months. to ATS standards (NHANES III reference values).
Assessment of Lung Function
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Patients with an FEV1/FVC <0.7 and a <200cc or <12% change in FEV1 or FVC post bronchodilator were considered to participate in the study. The FEV1 percent predicted was recorded for staging of COPD according to GOLD Combined COPD Assessment.
3
Results
Patient Characteristics
A total of 500 patients were assessed. 
GOLD Stage Classification
Studies have consistently shown a difference in GOLD classification of some patients when different measures of symptoms are used (mMRC versus CAT). 11,12 This was apparent in our population with a higher proportion of patients being classified as more symptomatic by the CAT than by the mMRC score. If the CAT score was used, there were 10.4% of patients in GOLD group A, 26% of patients in GOLD group B, 7% of patients in GOLD group C and 56.2% of patients in GOLD group D. When the mMRC score was used, the distribution is as follows: 20.4% patients in GOLD group A, 15.6% of patients in GOLD group B, 15.2% of patients in GOLD group C and 47.8% of patients in GOLD group D.
For the purposes of analysis we counted patients as being more symptomatic if they had either a CAT score of greater than 10 or an mMRC greater than or equal to 2. This lead to a total of 8.2% of patients in GOLD group A, 28.3% in group B, 4.2% in group C and 59.2% in GOLD group D. (Figure 2) Adherence Adherence to prescribed inhaler therapy was measured by patient self-report of frequency of missed doses. Overall adherence was adequate with 77.5% of patients reporting that they never or only "once in a while" forgot to take their inhalers. There was no significant difference in self-reported adherence with increasing severity of disease with 70.4% of patients in GOLD group A reporting never or "once in a while" forgetting inhalers compared to 76.6% for GOLD group D ( 68.3% were on a shorting-acting beta2-agonist (SABA), 11.4% were on a short-acting muscarinic antagonist (SAMA), 4.4% on a LABA without ICS and 1% were on phosphodiesterase-4 (PDE4) inhibitors. ( Figure 5) A total of 26.8% of patients in GOLD category A were on triple therapy with LAMA, ICS/LABA, 42.6% in Group B, 57.1% in Group C and 62.4% in Group D.
Non-Pharmacologic Management
In total, 53.6% of patients were on triple therapy. (Figure 6) 
Discussion
In 2011, GOLD developed a new categorization for COPD patients based on a combination of FEV1, dyspnea and exacerbation history rather than FEV1 alone. Based on these categorizations an incremental step-wise treatment algorithm was proposed.
In our cohort of patients assessed from a single tertiary center respiratory clinic, we found the highest percentage of patients to be in GOLD categories B and D. This may have reflected a referral bias in that patients who are very symptomatic are more likely to be referred for specialized care. There were fewer patients in Category A, however, slightly more than expected given this cohort has mild, asymptomatic disease which is typically managed by primary care physicians. This may reflect an over-burdened primary care sector leading to increased referrals to subspecialty practice. This in turn increases the burden on subspecialty practices, leading to longer wait times and less time available for patients with more severe disease.
The lack of patients in Category C is in keeping with previous studies where category C only comprised 11.3% of patients seen.
13 The low percentage of patients in this category likely indicates that patients with a low FEV1 or frequent exacerbations also typically have a higher symptom burden and rarely remain less symptomatic.
There was no significant difference in age, gender, smoking history or percentage of former smokers between the categories. There was a trend towards an increased number of pack years smoked in Group Vaccinations are one way to reduce exacerbations, which are known to cause a more rapid decline in lung function, increased morbidity and mortality.
It has been demonstrated that inactivated influenza vaccines in COPD patients leads to a significant reduction in the total number of exacerbations per vaccinated individual compared with those who received placebo.
14,15
While the data is less robust for the pneumococcal vaccine, it is still recommended in this population. In our population of patients, there were adequate success rates with the aforementioned nonpharmacologic therapies. There was at least a 50% success rate for the above interventions.
Smoking cessation is of the utmost importance in halting progression of lung function decline and is one intervention that has been shown to have a mortality benefit.
16 As such, this should be emphasized at every visit and as early in the disease as possible. Smoking cessation rates among this sample population were above 60% in all categories. The fact that nearly 31% of patients in Group D were still smoking despite having severe, symptomatic disease means that there is still room for improvement in this domain.
Non-pharmacological management is the basis of treatment in all GOLD categories. This includes smoking cessation and vaccinations as well as encouragement of physical activity and pulmonary rehabilitation. Pulmonary rehabilitation is recommended by current guidelines for patients who remain symptomatic despite optimal bronchodilator therapy and also within 1 month following an acute exacerbation.
17 Pulmonary rehabilitation has beneficial outcomes in many patient domains, such as dyspnea, exercise performance, disability and quality of life. Perhaps the most important impact of pulmonary rehabilitation is post an exacerbation where it is has been shown to decrease hospital readmission rates and death in addition to providing increased exercise tolerance and symptomatic improvement.
18 This is particularly important given the data from Suissa et al which demonstrated that after the second severe COPD exacerbation, there is a rapid decline in health status and subsequent exacerbations occur at a much more rapid rate.
19 Focus should be on preventing subsequent exacerbations and optimal management of exacerbations.
19 Nonpharmacological therapy including vaccinations and pulmonary rehabilitation can help prevent subsequent exacerbations and the rapid decline described by Suissa et al.
Pharmacological Therapy: Group A: In our population of Group A patients, we report an overuse of ICS/LABA and even triple therapy with ICS/LABA/LAMA. There is under usage of SABA/SAMA prn in this cohort with heavy reliance on second line therapy or therapy that is not concordant with current guideline recommendations. Given the small potential benefit in this population they are more likely to experience a net harm related to side effects from excessive inhaler therapy.
Group B: In our population of Group B patients, there is heavy reliance on dual ICS/LABA combination therapy or triple therapy with LAMA/LABA/ICS. ICS therapy is not recommended in this group and is over-prescribed in this population.
Group C: This group has few symptoms, but is at high risk of exacerbations. Their proposed therapeutic regimen includes the use of LAMA or ICS/LABA as first line therapy with combination LABA/LAMA used as second line. Despite the relative paucity of patients in this category, the vast majority are on guidelinerecommended therapy with ICS/LABA, however, most are also on a LAMA, once again suggesting the possibility of over treatment with triple therapy. have increased symptoms, frequent exacerbations and poor FEV1. Combination ICS/LABA or LAMA are first line therapy, with second line therapy including a combination of ICS, LABA, LAMA and PDE4 inhibitors. In our study, therapy in this category was most in keeping with current guidelines. Although we report a low level of reported use of SABA or SAMA medications in Groups A and B, this may have been affected by the wording of the question, which asked patients to list all the inhalers they used regularly. Patients may therefore have omitted shortacting bronchodilators used as a rescue medication since they did not use these medications regularly. However, the possibility of under prescribing shortacting bronchodilators in GOLD groups A and B cannot be ruled out, which would be a concern given the importance of these agents as a rescue medication in patients with COPD.
Our study population demonstrated a low reliance on PDE-4 inhibitors. Current GOLD guidelines support its use as second line agents in Category C and D. Roflumilast, a PDE-4 inhibitor, is known to reduce exacerbations in patients with severe COPD. The role for PDE-4 inhibitors is further strengthened by the recent REACT trial, which demonstrated that roflumilast reduced exacerbations and hospital admissions in patients with severe COPD at risk of frequent and severe exacerbations despite ICS/LABA use or triple therapy use with ICS/LABA/LAMA.
20 Therefore, particularly in the category D patients, physicians should consider the addition of a PDE-4 inhibitor even if patients are already on triple inhaled therapy. This is, once again, of the utmost importance in preventing further exacerbations given data demonstrating that after the second severe COPD exacerbation, there is a rapid decline in health status and subsequent exacerbations occur at a much more rapid rate.
19
Despite being in a tertiary center with expertise in lung disease, the vast majority of COPD patients were not treated in accordance with current guideline recommendations. There was a heavy reliance on ICS/ LABA and triple therapy across all categories. ICS/ LABA combination therapy is covered by provincial health care plans in Ontario for those over age 65 and may account for the overuse of these drugs. In our cohort of patients, of the 267 on triple therapy, 178 or 66.7% of them were over the age of 65. Not all provinces or countries have this type of coverage however, overuse of ICS has been a consistent finding reported in studies performed in many developed countries.
5,6
Our study demonstrated an over reliance on ICSs in all categories. While the use of combination ICS/ LABAs has been shown to decrease the risk of COPD exacerbations, 21,22 use of ICSs has been shown to have side effects, such as an increased risk of pneumonia.
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Appropriate use of inhaled corticosteroids is of the utmost importance to obtain maximum benefit without increasing risk unnecessarily. Recent randomized control trials, including the WISDOM and INSTEAD trials have demonstrated that withdrawal of ICSs in selected patients did not increase adverse events. In the WISDOM trial, there was no change in the exacerbation rate during ICS withdrawal or for the year following ICS removal in patients with severe or very severe stable COPD on a long-acting anticholinergic and LABA as maintenance therapy.
24 In the INSTEAD trial, patients with moderate COPD and low risk of exacerbations were switched from ICS/LABA to indacaterol with no efficacy loss.
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In clinical practice, physicians should reassess the need for ICSs in their patients and discontinue it where appropriate to prevent adverse side effects, particularly in treatment categories where ICS is not indicated. Furthermore, The FLAME study, recently published by Wedzicha et al, 26 demonstrated that patients on a combination LAMA/LABA had an 11% lower risk of COPD exacerbation then patients treated with an ICS/ LABA combination. This provides further support for limiting the use of ICSs in GOLD category A and B and focusing treatment on maximal bronchodilatation although more research is needed, especially on the role of triple therapy in GOLD group C and D patients.
With the addition in recent years of a wide range of new LAMAs, ultra long-acting LABAs and combination LABA/LAMA inhalers, educating health care providers and updating guidelines with clear and succinct treatment strategies will be important in encouraging a change in inhaler prescription.
Future research should focus on identifying the patients most likely to benefit from ICSs and future guidelines should be as simple and clinically relevant as possible to facilitate uptake by health care providers. One such simplification, which takes into account the relative paucity of patients in GOLD category C, would be replacing the current 4 COPD groups in GOLD with 3 groups arranged in a pyramidal distribution as demonstrated in pharmacologic therapies, including rehab, and optimal bronchodilation. Those in the combined C + D group, which form the top of the pyramid, would focus on both symptom management and prevention of exacerbations potentially including ICSs. Future studies are needed to assess whether a simplified management algorithm impacts COPD outcomes and reduces over prescription of ICSs. Further research is also needed to better identify COPD phenotypes which are more likely to benefit from ICS therapy. Limitations of this study include the fact that all data was self-reported without confirmation from patient or pharmacy records and data was not obtained on some potentially important therapies such as pulmonary rehabilitation. Reporting bias may have led to underreporting of exacerbations and medication use and an overestimate of adherence. All patients were recruited from a single academic center in Ontario, which limits the generalizability of patient characteristics, and prescribing patterns. However, this pragmatically designed study provides important information regarding guideline discordant therapy in COPD in Ontario and our results are consistent with other studies of therapy in COPD in finding a low incidence of GOLD category C patients and an overreliance on ICSs in all categories of COPD.
Conclusion
Despite the new GOLD guidelines' categorization of COPD patients and associated treatment algorithm, guideline discordant pharmacotherapy for COPD remains common even in a respiratory specialty clinic and has the potential to increase morbidity and side effects for patients with COPD. More physician education and guideline promotion, not only to primary care physicians but also to those in subspecialty practice, is warranted based on these results.
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